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ABSTRACT

Fi( ty-seven species ol fungi belonging to 23 genera were isolated and identified from i he rlnzosphere

and rliizoplane of 65 plant species, belonging to 58 genera and 19 families from Sindh and Baluchistan,

(Pakistan). A greater number of fungi were isolated from the rhizosphere than from the rhizoplane.

In the rhizosphere, Fusarium solani and As^jergiUuss^'Y'. were dominant followed by Drechslera

auslralicnsis. In the rhizoplane, Fusanum solanl was also dominant. Biocontrol agents like Tvlcho-

derma harzianum, T. iioningii T. vi ride, V. chlamydosporium, and Slachyhoi rys at ra were isolated in

low frequency suggesting their poor competence in the rhizosphere. Memnoniclla echinata from Zea

mays and Sorghum hicolor and Stachyhotrys parvispora from Zei;i mays were reported for the first

time from Pakistan. Microorganisms in agricultural soils are known to exert profound influences on

the soil iertility status as well as on the suppression of soil-borne plant diseases. Multiple microbial

interactions involving bacteria and fungi in the rhizosphere are shown to provide enhanced biocontrol

in many cases in comparison with biocontrol agents used singly, hnportantly, a soil that is suppres-

sive to one pathogen is not necessarily suppressive to another and so specificity m soil-plant-mi-

crobe interactions for disease suppression exists. Modern methods for analyzing microbial commu-
nity structures may pro\'e particularly valuable to help define the key organisms or groups of

organisms responsible for such natural suppression as well as for monitoring the spread and impact

ol introduction ol specilic biocontrol agents or other management practices on natural microbial

populations.

RESUMFiN

Cincuenta y cinco especies de hongos pertenecientes a 23 generos, fueron aisladas e identificadas en

la rizosfera y rizoplana de 65 especies vegetales, pertenecientes a 58 generos y IQ familias dc Sindh y

Baluchistan. (Pakistan). Fue aislado un niiinero mayor de hongos en la rizosfera que en el rizoplana.

En la rizosfera, Fusarium sohini y Aspergillus spp. fueron los dominantes seguidos de Drechslera

ausl raUcnsis. Hn el rizoplana. Fusarium solani iue dominante tambien. Agentes de biocontrol como
Trichoderma harzianum, /' konmgit. T. viride, V.chlamydosporium, y Stachybotry.sse aislaron en baja

frecuencia lo que sugiere una competencia pobre en la rizosfera. Memnoniella echinata de Zea mays

Y Sorghum hicolour,y Stachyhotrys parvispora de Zea may.ssecitanporprimera vezde Pakistan. Los

microorganismos de los suelos agricolas ejercen prolundas influencias en la fertilidad del suelo asi
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como en la supresion de enfermedades de las plantas originadas en el suelo. Las interacciones

microbianas multiples que implican bacterias y bongos en la rizoslera se ve que ejercen un biocontrol

incrementado en muchos cases en comparacion con los agentes de biocontrol usados aisladamente. Es

importante, que un suelo que es supresivo para un patogeno no es necesariamentc supresi vo para otro,

y asi la especificidad en las interacciones suelo-planta-microbio para la supresion de la enfermedad

existe. Los metodos modernos para analizar la estructuras de la comunidad microbiana pueden ser

muy valiosos para ayudar a definir los organismos clave o grupos de organismos responsables de tal

supresion natural asi como para la supervision de la extension y el impacto de la mtroduccion de agentes

de biocontrol especificos u otras practicas de gestion de poblaciones microbianas naturales.

INTRODUCTION

The rhizosphere has become an important area to test and evaluate new oppor-

tunities being developed in biotechnology. The rhizosphere is the portion of

soil directly influenced by substances issuing from roots into the soil solution,

favoring certain microorganisms, harmful around roots of unthrifty plants and

beneficial around roots of healthy plants (Atkinson & Watson 2000; Curl 1982).

There is an exchange of materials between the plant root and the surrounding

micro-population within the rhizosphere. These materials may inhibit or pro-

mote growth of the plant or the microorganisms (Bazin et al. 1990; Filion et al.

2004; Katan 2002). Rhizosphere is therefore the site where biological control of

soilborne pathogens takes place. Pathogen population (inoculum density),

growth and survival and infection or pathogenesis are all influenced by the

rhizosphere (Abawi &Widmer 2000; Curl & Truelove 1986; Manka & Kacprzak

1999). Infection of roots by a soilborne plant pathogen is influenced by the physi-

cal and chemical properties of the rhizosphere environment and interaction of

the pathogen with other microorganisms in that environment (Dix & Webster

1995; Tate 1995). Saprophytic fungi and bacteria in the rhizosphere and root

surface create a competitive deterrent to the colonization of rhizoplane and in-

vasion of the plant roots by pathogens (Abawi & Widmer 2000; Tate 1995). It

has been reported that more competitive fungal species are lound in rhizosphere

than soil away from roots (Tate 1995).

Another special habitat or site of microbial activity is rhizoplane or the root

surface which supports relatively high biologic activity than rhizosphere (Abawi

& Widmer 2000; Atkinson & Watson 2000). It has been reported that legumes

support larger rhizosphere population than non-legummous plants (Subba Rao

1977). Similarly, rhizosphere of resistant cultivars of pigeon-pea iCajanus cajan)

harbored more Streptomyces and Trichoderma antagonistic to Fusarium udum

causal agent of pigeon pea wilt, than susceptible cultivars and Trichoderma viride

in the rhizosphere of varieties of tomato resistant to Vertici/lium wilt (Subba Rao

1977). Trichoderma spp. and Paecilomyces lilacinus are known as effective bio-

control agents against root infecting fungi and have shown promising results in

microplot experiments (Boland &Kuykendall 1998; Burges 1998; Lewis et al. 1998;

Whipps 1997, 2001). The opportunity to improve crop productivity by introduc-
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Table l.Some of the soil characteristics of the collection sites.

Province/Location SoilType SoilpH

Sindh Province

DarsanoChano Surface and sub-surface of soil sandy loam 8.0-8.2

Gharo Surface and sub-surface of soil clay loam 8.2-8.5

Karachi University Campus Surface and sub-surface of soil silty loam 8.0-8.1

Kathor Surface coarse sand and sub-surface sandy loam 8.0-8.05

MemonGoth Surface and sub-surface of soil silty-sandy loam 8.05-8.1

Shah Faisal Colony Surface and sub-surface of soil sandy loam 8.0-8.1

Thatta Surface and sub-surface of soil clay loam 8.3-8.5

Baluchistan Province

Hub Surface and sub-surface of soil sandy loam 8.0-8.2

ing organisms to the rhizosphere is highlighting a major need for the study of

fungal community on and around the roots of plants. The present report describes

the occurrence of fungal species on rhizosphere and rhizoplane of different plant

species collected from different parts of Sindh and Baluchistan (Pakistan).

MATERIALS ANDMETHODS

Sites and Collection of Samples

Eight sites were chosen for the collection of samples; seven from Sindh and one

from Baluchistan. Details of collection sites along with some of the soil charac-

teristics are provided in Table L Overall rainfall of these areas is very scanty

ranging from 25mmto 102 mmper year. Average summer temperature is 50° C
(maximum) and 25° C (minimum), and average winter temperature 25° C (maxi-

mum)and 8° C (minimum).

Young healthy plants were carefully dug out up to a depth of 15 cmand root

samples with adhering soil (25-50 g depending upon root size) were collected

in polyethylene bags. Roots of cultivated crops were collected from agricultural

fields. Roots of wild plants were collected from adjacent uncultivated fellow

fields. Five replicates of each plant species were collected from each location.

Samples were kept under refrigeration at 4° C until the isolation of fungi made
within 24 hours. Potato dextrose agar was used for the isolation of fungi in this

study, since it supports the growth of most of the fungi from rhizoplane and

rhizosphere (van Elsas et al. 2002) and also for endophytes (Halleen et al. 2003),

except obligate parasites and those which have special growth requirements.

Isolation of Fungi from Rhizosphere

Volume displacement technique was used for the isolation of fungi from rhizo-

sphere soil as described by Reyes and Mitchell (1962). Root pieces with adhering

soil were placed in a graduated cylinder containing 18 mL sterilized distilled

water and shaken vigorously. The roots were removed and the process was repeated



Table 2. Fungi isolated from rhizoplane and rhiosphere of v^ild and cultivated plants growing in Sindh and Baluchistan, Pakistan.

No and Host Rhizoplane Location Rhizosphere Location

AMARANTHACEAE
l.Amaranthus virides L.

l.Aervajavanica (Burm.f.)

Merrill

3. Digera muricata (L) Mart.

Alternanaalternata (Fr.) Keissler

Aspergillus flavus Lin[< ex Gray

A.fumlgatus Fres.

y^. n/ger vanTieghem

A. nidulans (Eidam) Winter

A.terreusJhom

Chaetomium indicum Corda

Fusarium solam (Mart.) Appel &Wollenw.

emend. Snyd.& Hans

Macrophomina phaseoltno. (Tassi) Goid.

Rhizopus stolonifer (Ehrenb.ex Link) Lind.

Unidentified black sterile mycelium

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

/\. n/ger vanTieghem

Fusarium oxysporum Schlecht

emend, Snyd.& Hans

Fsolani (Mart.) Appel & Wollenw.

emend. Snyd.& Hans

Rhizoctonia solani Kulin

Aspergillus flavus Link ex Gray

A. n/ger van Tiegliem

4

4,5

4

4,5

5

4

2,6

2,5,6

2

5

2,4

Alternaria alternata (Fr.) Keissler 4,6

Aspergillus flavus Link ex Gray 4,5

A.fumigatus Fres. 2

/(.n/d(j/ans (Eidam) Winter 5

/\.n/ger van Tieghem 5

/A. terreus Tliom 2,4,5,6

Chaetomium indicum Corda 2,6

Drechslera australiensis (Bugni) Subram.

& Jain ex M.B. Ellis 2,4,6

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2,5,6

F. oxysporum Schlecht emend. Snyd & Hans. 4

Peniclllium crysogenum Thom. 4

Rrugulosum Jhom 2

Trichoderma viride Pers.ex Gray 4,5

Unidentified black sterile mycelium 2,4

Unidentified yellow sterile mycelium 2,4

Aspergillus flavus Link ex Gray 5

/\.r)/ger vanTieghem 5

A. terreus Jhom 5

Cunningtiamella echinulata (Thaxt.) Thaxt. 5

Fusarium solani (Mart.) Appel & Wollenw, emend.

Snyd.&Hans 5

Peniclllium luteum Zukel 5

Alternaria alternata {fr.) Keissler 1

Aspergillus flavus Link ex Gray 1

o



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

ASCLEPIADACEAE

4. Calotropis procera (Ait.)

Ait.f. (Rooster tree)

BORAGINACEAE
5. Heliotropium europeam L.

(European heliotrope)

A. terreus Jhom
Fusarium solani (Mart.) Appel &Wollenw.

emend. Snyd.& Hans

Macrophomina phaseolina (Tassi) Goid

Penlcillium waksmanni Zaieski

Alternaria alternata (Fr.) Keissler

Aspergillus flaws Link

/4. D;gervanTiegfiem

A. ferreus Thorn

Cunninghamella echinulata (Thaxt.) Thaxt,

Fusarium solani (Man.) Appel SWollenw.

ennend. 5nyd.& Hans

Frichoderma viride Pers. ex Gray

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A. nidulans (Eidam) Winter

/\.n/ger van Tieghem

Chaetomium Indicum Corda

Drechsteraoustraliensis (Bugni) Subram.

& Jain ex M.B.Ellis.

D.hawaiiensis (Bugni) Subram.

& Jain ex M.B.Ellis

D./ia/oc/e5 (Drechslera) Subram.

Fusarium solani {Man) Appel SWollenw.

&Jain ex M.B.Ellis

2

2

2

2

2

2

2

2

2,6

2

2,6

2

6

2

A. niger van Tieghem

/\. terreusJhom

Cladosporium sp.

Fusarium culmurum (W.G.Sm.) Sacc.

Myrothecium cinctum (Corda) Sacc.

Penlcillium waksmanni Zaieski

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link

/\,n/ger van Tieghem

A.terreusJhom

Cephalosporium sp.

Chaetomium flavum Omvik

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A.fumigatus Fres.

/\. nidulans (Eidam) Winter

A.terreusJhorf]

Cephalosporium sp.

Chaetomium indicum Corda

Cunninghamella echinulata (Thaxt.) Thaxt.

Drechslera australiensis (Bugni) Subram.

& Jain ex M.B.Ellis

emend. Snyd.& Hans

Fusarium solani (Mart.) Appel & Wollenw.

2

2,5

2,5

2,5

2

2

2

2,6

2,6

2

2

2

2

2

6

2,6

3

o



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

CANNACEAE
6. Carina Indica L.

(Common Lilly)

CARICACEAE

7. Canca papaya L.

(Papaya)

CHENOPODIACEAE
8. Beta vulgaris L. (Sugar bee^)

emend. 5nyd.& Hans

RhizopusstoloniferiEhrenb.ex Link) Lind.

Unidentified sclerotial fungus

Drechsleroaustraliensis (BLjgni) Subram.

& Jain ex M.B.Ellis

Fusarium oxysporum Schlecint emend.

Snyd.& Hans.

F. solani (Mart.) Appel & Wollenw.

emend. Snyd.& Hans

Macrophomina phaseollna (Tassi) Goid

Aspergillus flavus Linl< ex Gray

A. niger van Tieghem

A.nldulans (Eidam) Winter

A.terreuslhom

Rhizopus stolonifer [Ehreob.ex Link) Lind.

Drechslera australlensis (Bugni) Subram.

& Jain ex M.B.Ellis

Fusarium solani (Mart) Appel & Wollenw.

emend. Snyd.& Hans

Macrophomina phaseolina (Tassi) Goid.

2,6 Penlcillium luteum Zukal

2 Unidentified sclerotial fungus

2 Unidentified white sterile mycelium

Alternaria alternata (Fr.) Keissler

1 Aspergillus flavus Link

A. niger van Tieghem

1 /\.su/p/iureL/s (Fres.) Thorn & Church

Drechslera australlensis (Bugni) Subram.

1 & Jain ex M.B.Ellis

1 Fusarium solani (Mart.) Appel & Wollenw.

emend. Snyd.& Hans

Macrophomina phaseolina (Tassi) Goid

Penicillium luteum Zukal

2 Aspergillus flavus Link ex Gray

2 A.glaucusi\r\k

2 /\.n/ger van Tieghem

2 A. nidulans (Eidam) Winter

2 A.terreusJhom

Penicillium luteum Zukal

Frichoderma harzianum Rifai

Alternaria alternata (Fr.) Keissler

3 Aspergillus flavus ex Gray

A. niger van Tieghem

3,6 Drechslera australlensis (Bugni) Subram.

3,6 & Jam ex M.B.Ellis.

2

2

2,6

1

1

1

2

2

2

2

2

2

2

6

3,6

3,6

6

o



Table 2. continued

No and Host

9. Chenopodium album L.

(PiGweeo)

10. Spinacea oleracea L.

(Spinach)

COMPOSITAE

1 1 . Conyza bonanensis (L.;

Cronquist

Rhizoplane Location Rhizosphere

Rhizoctonia solani Kuhn

Alternaria alternata (Fr.) Keissler

Cunninghamella echinulata (Thaxt.) Thaxt.

Drechsleraaustraliensts (Bugni) Subrann.&

Jain ex M.B.Ellis

Fusarium oxysporum Sciilecint. emend. Synd.

&Hans

F. solani (Mart.) Appel SWollenw. emend.

Snyd.S Hans

Macrophomina phoseollna (Tassi) Goid,

Rhizoctonia solani Kuhn

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

3,6

Alternaria alternata (Fr.) Keissler 7

Drechsleraaustrallensis (Bugni) Subram.& Jain

ex M.B.Ellis 7

Fusanum solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans 7

2

2

2,6

2

2,6

2,6

2,6

Location

Fusanum solani (Mart) Appel & Wollenw.

emend. Snyd.& Hans

Alternaria alternata (Er.) Keissler

Aspergillus flavus Link ex Gray

/I. n;ger van Tieghem

A. terreus Thom
Chaetomlum globosum Kunze ex Steud.

C.lndicum Corda

Drechslera australiensis (Bugni) Subram. &

Jain ex M.B.Ellis

Fusarium semitectum Berk. & Rav.

Fsolani (Mart.) Appel &Wollenw.emend,Snyd.

&Hans

Penicillium rugulosum Thom

Alternaria alternata (Fr.) Keissler

Aspergillus niger van Tieghem

A. terreus Thom
Cladosponum sp.

Drechslera australiensis (Bugni) Subram. &

Jain ex M.B.EIIis.

Fusarium oxysporum Schlecht. emend. Snyd & Hans 2

F solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 2,6

Rhizoctonia solani Kuhn 2

Unidentified white sterile mycelium 2,6

6 3
7 c

o
7 o
7

-n

1

—

7 o
3>

7 O
r-t

7
=
—

I

<
3>

7 s
-a

7 5z
7 o->

o
-n
tJ
S*
t:

7 VjO
-^

2,6
1-

2,6

2

2

2,6

Aspergillus flavus Link ex Gray

/A. n/ger van Tieghem



Table 2. continued

No and Host

1 2. Helianthus annuus L.

(Sunflower)

^3.Lactuca sativa L.

(Lettuce)

Rhizoplane Location Rhizosphere

1 4. Launea nudicaulis Hook. f.

A n;ger van Tieg hem 5 AferreusThom
A.terreusJhom 5

Cunninghamella echinulato (Thaxt.)Thaxt. 5

Rhizopus stolonifer (Ehrenb.ex Link) Lind 5

Alternana alternata (Fr.) Keissler 1 ,8

Drechslera australiensis (Bugni) Subram.S Jain ex

M.B.Ellis. 1,8

Fusarium oxysporum Schlecht emend.

Snyd.&Hans 1,8

F. solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 1,8

Macrophomlna phaseolina (Tassi) Gold 1 ,8

Rhizoctonia solani Kuhn l ,8

Unidentified white sterile mycelium 1

Alternaria alternota (Fr.) Keissler 2

Fusarium oxysporum Schlecht. emend. Snyd.

& Hans. 2

Rsolani (Mart.) Appel & Wollenw.emend.

Snyd.&Hans 2,6

Macrophomina phaseolina (Tassi) Gold 2,6

Rhizoctonia solani Kuhn 2,6

Aspergillus nigerVan Tieghem 1

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans i

Macrophomina phaseolina (Tassi) Goid. 1

Rhizoctonia solani Kuhn l

Unidentified black sterile mycelium 1,2

Location

Asperg/V/usflovus Link ex Gray 1,;

A. n/ger van Tieghem 1,,

A. ferreusThom 1

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans l,i

Macrophomina phaseolina (Tassi) Goid 1 ,i

Pencillium luteum Zukal 1

Unidentified white sterile mvcelium 2

Alternaria alternata (Fr.) Keissler 2

A5perg;7/us flavL/s Link ex Gray 2,6

A.n/ger van Tieghem 2,6

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2,6

Aspergillus flavus Link ex Gray 1

A. n/ger van Tieghem 1

A. n/du/ans (Eidam) Winter 1

A. terreus Thom l

Drechslera australiensis (Bugni) Subram.

&Jain ex M.B.Ellis 1

o
so



Table 2, continued

No and Host Rhizoplane Location Rhizosphere Location

CONVOLVULACEAE
1 5. Convolvulus arvensis L.

CRUCIFERAE

^6.Bra5sicajuncea (L.) Czern.

& Coss (Mustard)

1 7. Brassica oleraceo L. var.

capitata L. (Cabbage)

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A.niger van Tieghem

Cunnlnghamella echinulata (Thaxt.) Thaxt.

Cladosporlum sp.

Fusarium solani (Mart.) Appel &Wollenw.

emend. Snyd.& Hans

F. oxysporum Sclilecht. emend. Snyd. & Hans

Macrophomina phaseolma (Tassi) Goid.

Rhizoctonia solani Kuhn

Rhizopus stolonifer (Ehrenb.ex Linl<) Lind.

Fusarium solani (Mart) Appel & Wollenw,

emend. Snyd.& Hans

Macrophomina phaseoiina (Tassi) Goid

Rhizoctonia solani Kuhn

Aspergillus flavus Link ex Gray

A. ferreus Thorn

2

1,7

1,2,7

2

1,2

2

2

1

7

2

7,i

8

7,^

4

4

Fusarium semitectum Berk. & Rav. 1

Fsolani (Mart.) Appel &Wollenw.emend.

Snyd. & Hans 1

Macrophomina phaseoiina (Tassi) Goid. 1

Unidentified black sterile mycelium 1,2

Alternaria alternata (Fr.) Keissler 1 ,2

/\operg/7/usflovu5 Link ex Gray 1

/\.n/ger van Tieghem 1

/A. n/du/ons (Eidan) Winter 2

/4.5u/p/iureu5 (Fres.) Thorn & Churh 1

A.terreusJhorr\ 1,2

Cladosporlum sp. 1,2

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 2

F oxysporum Schlecht. emend. Snyd. & Hans 2

Macrophomina phaseoiina (Tassi) Goid. 1

Rhizoctonia solani Kuhn 7

Unidentified sterile fungus 7

Alternaria alternata (Fr.) Keissler 7

/\sperg///usn/ge/' van Tieghem 7

Drechslera .australiensis (Bugni) Subram.

& Jain ex M.B.Ellis. 7

Fusarium solani (Mart) Appel & Wollenw.

emend. Snyd. & Hans 7

Aspergillus flavus Link ex Gray 4

/^.ferreus Thorn 4



Table 2. continued

No and Host Rhizoplane Location Rhizosphere

1 8. Brassica rapa L. (Rapifera

group) (Turnip)

1 9. Raphanus sativus L.

(Radish)

CUCURBITACEAE

20. Citrullus lanatus (Thunb.)

Matsum.& Nakai

(Watermelon)

Chaetomium globosum Kunze ex Staud. 3

Cunninghamella echinulata (Thaxt.) Thaxt. 4

Fusanum solani (Mart.) Appel & Wollenvv. emend,

Snyd,& Hans 3,4

Macrophomina phaseolina (Tassi) Goid. 3,4

R/i/zocfon/a so/on; Kuhn 3

Curvalaria lunata (Wakker) Boedijn 7

Fusarium.oxysporum Schlecht emend. 7

Snyd.& Hans.

F. solani (Mart.) Appel & Wolienw, emend.

Snyd.&Hans 7

Rhizoctonia solani Kuhn 7

Alternaria alternata (ft.) Keissler 4

Aspergillus nidulans (Eidam) Winter 4

/A.n/ger van Tieghem 4

Drechslera australiensis (Bugni) Subram.&

Jain ex. Ml. B.Ellis 6

Fusanum solani (Miart.) Appel & Wolienw.

emend. Snyd.& Hans 4,6

Macrophomina phaseolina (Tassi) Goid. 6

Rhizopus stolonifer (EUrer\b. ex. Link) Lind. 4

Rhizoctonia solani \\Vihr\ 6

Aspergillus nidulans (Eidam) Witner 5

/\.n/ger van Tieginem 5

Drechslera hawaniesis (Bugni) 5ubram.& Jain

Location

Chaetomium globosum Kunze ex Staud. 3

Cunninghamella echinulata (Thaxt.) Thaxt. 4

Fusarium solani {Man.) Appel & Wolienw. emend.

Snyd.&Hans 4

Macrophomina phaseolina (Tassi) Goid. 3

Penicillium waksmanni Zaieski 4

Alternaria alternata (Fr.) Keissler 7

Fusarium solani (Man) Appel & Wolienw. emend.

Synd.&Hans. 7

Paecilomyces varioti Bain 7

Unidentified sterile mycelium 7

Unidentified yeast 7

Alternaria alternata (Fr.) Keissler 4

/\sperg/7/Lysf/avus Link ex Gray 6

A. nidulans (Eidam) Winter 4

/\. n;ger vanTieghem 6

Cladosporium sp. 4

Drechslera australiensis (Bugni) Subram,&

Jainex.M.B.EIlis 6

Fusarium oxysporum Schlecht. emend.

Snyd.&Hans 4
/^ solani (Mart.) Appel & Wolienw. emend.

Snyd.&Hans 4

Macrophomina phaseolina (Tassi) Goid. 6

Articulospora sp. 5

/Asperg/Z/usf/ovus Link ex Gray 5

/A. glaucus Link 5

o



Table 2. continued

No and Host

2^.Lucumis sativus L.

(Cucumber)

22. Cucurbita moschata L

(Pumpkin)

23. Lagenaria siceraria (Mol.)

Standi. (Bottle gourd)

Rhizoplane Location Rhizosphere

ex M.B.Ellis.

Fusarium oxysporum Schlecht. emend.

Snyd.& Hans.

F. solani (Mart.) Appel & Wollenw. emend,

Snyd. & Hans

Fusarium solani (Mart.) Appel & Wollenw. erTiend.

Snyd. & Hans 7

Rhizoctonia solani Ku h n 7

Unidentified sterile fungus 7

Chaetomium globosum Kunze ex. Staud. 7

Drechslero australiensis (Bugni) Subram.& Jain ex

M.B.Ellis 7

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 1,7

Macrophomina phaseolina (Tassi) Goid. 1 ,7

Rhizoctonia solani Kuhn 1 ,7

Aspergillus flavus Link ex Gray 1,2,5

/^.n/ger van Tieghem 1,2,5

Location

/^. n/c/u/ons (Eidam) Witner 5

/^.n/ger van Tieghem 5

A. terreus Jhom 5

Cephalosponum sp. 5

Drechslera hawailensis (Bugni) Subram.& Jain

ex M.B. Ellis 5

Fusarium solani (Mart.) Appel & Wollenw, emend.

Snyd.&Hans 5

Myrotheclum cinctum Tode

Paecilomyces lilaclnus (Thorn) Samson 5

Penlcilllum javanicumyan Beijma 5

Scopulariopsis brumptll Salvanet-Duval 5

Trichoderma virlde Pers. ex Grey 5

Alternaria alternata (fr.) Keissler 7

/\sperg/7/us n/ger vanTieghem 7

/\. rerreusThom 7

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 7

Unidentified sterile mycelium 7

Aspergillus flavus Link ex Gray 7

/A. n/ger vanTieghem 7

Chaetomium globosum Kunze ex. Staud. 7

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 7

Aspergillus flavus Link ex Gray 1 ,2,5

/^.n/ger van Tiegtrem 1,2,5



Table 2. continued

No and Host

24. Luffa aegyptiaca Mill,

(Sponge gourd)

Rhizoplane Location Rhizosphere

Chaetomium indicum Corda 2

Curvularia lunata (Wal<ker) Boedijn 1

Cunninghamello echinulata (Thaxt.) Thaxt. 5

Fusarium solani (Mart.) Appel & Wollenw. emend,

Snyd. &Hans 1,2,5

Macrophomina phaseolina (Tassi) Goid 1 ,5

Rhizoctonia solani Kuhn ]

Paecilomyces lilacinus (Thorn) Samson 5

Chaetomium indicum Corda 2,6

Curvulana lunata (Wakker) Boedijn 2,6

Drechsleraaustraliensis (Bugni) Subram,& Jain

ex M.B.Ellis 2,5,6

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 2,5,6

Macrophomina phaseolina (Tassi) Goid. 2,6

Paecilomyces lilacinus (Thorn) Samson 5

Rhizopus stolonifer {Ehrenb. ex Link) Lind. 5

Rhizoctonia solani Kuhn 2,6

Unidentified white sterile mycelium 2,6

Location

A. nidulans {E\dam)\Niritet 5

/^.5u/p^)ureus(Fre5.) Thorn. & Church 5

A. terreus Thorn 2,5

Fusarium moniliforme Sheld 2

F solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 1,2,5

Myrothecium roridum Tode 5

Aspergillus flavus Link ex Gray 2,5,6

A.fumigatus Fres. 5

/A.n/du/ons (Eidam) Winter 2,5,6

/\.n/ge/- vanTieghem 2,5,6

/\.ferreus Thorn 2,5,6

Chaetomium Indicum Corda 5

Cunninghamella echinulata (Thaxt.) Thaxt, 5

Drechslera austratiensis (Bugni) Subram.S Jam

ex M.B.Ellis 5

Fusarium moniliforme Sheld 2

F solani (Mart.) Appel & Wollenw. emend.

Snyd, & Hans 2,5,6

Macrophomina phaseolina (Tassi) Goid. 2,6

Paecilomyces lilacinus (Thom) Samson 5

Penicillium purpurogenum Stoll 2

Trichoderma viride Pers.ex Gray 2

Unidentified sclerotial fungus 2

Unidentified white sterile mycelium 6

Unidentified yeast 6



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

25. Momordica charantia L.

(Bitter gourd)

CYPERACEAE

26. Cyperus rotundas L.

EUPHORBIACEAE

27. Euphorbia hirta L.

Fusarium solani (Mart.) Appel & Wollenw, emend.

Snyd.&Hans 2

Macrophomina phaseolina (Tassi) Gold. 2

Rhizoctonia solani Kuhn 2

Aspergillus flavus Link ex Gray 1 ,5

/\.n/gef vanTieghem 5

Chaetomium globosum Kunze ex Staud 1 ,5

Cunninghamella echinulata (Thaxt.) Thaxt. 5

Drechsleraaustraliensis (Bugni) Subram.& Jain ex.

M.B.Ellis 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans. 5

Aspergillus niger var\J\eghem 5

Cunninghamella echinulata (Thaxt.) Thaxt. 5

Drechslera australiensis (Bugni) Subram.& Jain ex.

M.B.Ellis 5

Fusarium solani (Mart.) Appel & Wollenw.

emend. Snyd.& Hans. 5

Macrophomina phaseolina (Tassi) Gold, 5

Penicillium purpurogenum Stoll 5

Aspergillus candidus Link ex Link 2

/\.n/ger van Tieghem 2

Chaetomium indicum Corda 2

Drechslera australiensis (Bugni) Subram &

Jain ex M.B.Ellis 2

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2

Penicillium funiculosumJhom 2

Alternaria alternata (Fr.) Keissler 5

Aspergillus flavus Link ex Gray 1 ,5

/\. n/gervanTieghem 5

A. terreus Thorn 5

Drechslera australiensis (Bugni) Subram. & Jain ex,

M.B.Ellis 5

Fusarium solam (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 1,5

Frichoderma viride Pers. ex Gray 5

/^sperg/Z/usf/avus Link ex Gray 5

/^./r/ger vanTieghem 5

/^. terreus Thom 5

oQ

O
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Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

FABACEAE

28. Aihaji murorum Medik

29. Arachis hypogaea L.

(Peanut)

3Q.Cicerarietlnum L.

(Chickpea)

31 . Cyamopsis tetragonoloba

(L.)Taub. (Guar)

Drechslera halodes (Drechlera) Subram. & Jam 7

Fusarium solani (Mart) Appel & Wollenw,

emend. Snyd.& Hans 7,8

Chaetomium indicum Corda 1

Curvalarta clavata (VMskket) Boedijn 1

Drechslera oustroliensis (Bugni) Subram.

& Jam ex M.B.Ellis. 1

Fusarium oxysporum Schlecht emend. Snyd.

& Wollenw 1

F solani (Miart.) Appel & Wollenw. emend,

Snyd. & Hans 1

Macrophomlna phaseolina (Tassi) Gold. 1

NIgrospora oryzae (Berk. & Br.) Petch 1

Rhizoctonaia solani Kuhv] 1

Unidentified yellow sterile mycelium 2

Unidentified white sterile mycelium 1

Chaetomium globosum Kunze ex Steud. 8

Drechslera oustroliensis (Bugni) Subram. & Jain

ex M.B.Ellis. 8

D. halodes (Drechslera) Subram. & Jain 8

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hanse 8

Macrophomlna phaseolina (Tassi ) Gold. 8

Chaetomium globosum Kunze ex Staud. 1

Drechslera australiensis (Bugni) Subram. & Jain ex

M.B. Ellis 1

Aspergillus flavus Link ex Gray 7,i

/4. n/gervanTieghem ?;•

Aspergillus flovus Link ex Gray 1

/^.n/du/ons (Eidam) Winter 1

,4. n/ger van Tieghem 1

/A. ferreusThom 1

Fusarium oxysporum Schlecht emend..

Snyd.& Wollenw 1

i^so/an/ (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 1

Penicillium rugulosum'\V\om 2

Unidentified yellow sterile mycelium 2

Unidentified white sterile mycelium 1

Aspergillus niger \id,r\J\egV\em 8

/\. ferreus Thorn 8

Chaetomium globosum Kunze ex Steud. 8

Drechslera australiensis (Bugni) Subram. & Jain

ex M.B.Ellis 8

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hanse 8

Alternana alternata (Fr.) Keissler 6

/^sperg/7/us/7o\/us Link ex Gray 6

T^.n/ger van Tieg hem 6



Table 2. continued

Nioand Host Rhizoplane Location Rhizosphere Location

32. Glycine max (L.) Merr.

(Soybean)

33. Lens culinaris Medic

(Lentil)

Fusarium semitectum Berk. & Rav.

F.solani {Mart) Appel & Wollenvv. emend.

5nyd.& Hans.

Macrophomina phaseolina (Tassi) Goid.

Rhizoctonia solani Kuhn

Unidentified white sterile mycelium

Alternanaalternata (Fr.) Keissler

Aspergillus candidus Link

A.flavus Link ex Gray

A. niger van Tieghem

A. terreus Jhom

Curvularia lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) 5ubram.& Jain

ex M.B.Ellis

Fusanum solani (Mart.) Appel & Wollenw. emend.

5nyd.& Hans

Macrophomina phaseolina (Tassi) Goid.

Myrothecium roridumJode

Rhizoctonia solani Kuhn

Alternaria alternata (Fr.) Keissler

Curvularia lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) 5ubram.& Jain

ex M.B.Ellis.

6 C/iaetom/umg/obosum Kunze ex Staud. 6

Curvularia clavata ]a\n 6

1,6 Fusonum sem/fecfi/m Berk, & Rav. 6

1 F so/an/ (Mart.) Appel & Wollenw, emend,

1,4,6 Snyd.&Hans 6

6 Penicillium citrinumJhom. 6

Jrichoderma viride Pers. ex Gray 6

Unidentified white sterile mycelium 6

Unidentified yeast 6

1,8 /lsperg/7/us f/avus Link ex Gray 1,S

1 /\.n/ger van Tieghem 1,S

1,8 /\. ferreus Thom 1,!

1,8 Cu,rvu/ar/o /unaro (Wakker) Boedijn 8

1,8 Drechslera australiensis (Bugni) Subram.&Jain

8 ex M.B.Ellis 1,i

Fusarium solani (Mart.) Appel & Wollenw. emend.

1,8 Snyd.&Hans l,i

Macrophomina phaseolina (Tassi) Goid. 1 ,i

1,8 A/Ionod/ctys pufred/n/s (Wallr.) Hughes 1

1,8 Myrothecium roridumJode 1

1 N/grosporaoryzoe (Berk. & Br.) Fetch 1

1,8 Penicilllum purpurogenum StoW 1

Trichoderma harzianum R\fa\ 1

Unidentified Basidomycetes 1

1,8 /^/remor/o o/ternaro (Fr.) Keissler 2

8 Aspergillus flavus Link ex Gray 1 ,i

/A.n/ger van Tieghem l,i

8 A. terreus Thorn 8

oo

o

3>
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Table 2. continued

No and Host Rhizopiane

D. halodes (Drechslera) Subram. & Jain ex

M.B.Ellis

Fusarium oxysporum Schlecht emend.

Snyd.& Hans.

F. solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Macrophomina phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

Stachybotrys otra Corda

Unidentified Basidiomyceles

Location Rhizosphere

1,8

8

1

Location

Fusarium soloni (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Unidentified Basidomycetes

34. Leucaena leucocephala

(Lam.) de Wit

(Ipil-ipil)

35. Medicago satlva L

(Alfalfa)

Aspergillus flavus Link ex Gray

/A.ferreus Thorn

Drechslera australiensis (Bugni) Subram. & Jam

ex M.B.Ellis

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Helicocephalum sp.

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A. niger van Tieghem

A.terreusJhom

Curvalaria lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) Subram. & Jain

ex M.B. Ellis

Fusarium semitectum Berk & Rav.

F solani (Mart.) Appel & Wollenw. emend.

Snyd.S Hans

5

5

5,6

5

5

5

6

3,6

6

5,6

Aspergillus flavus Link ex Gray 5

/\.n/ger van Tieghem 5

/I. n/c/u/ons (Eidam) Winter 5

A. sulphureus (Fres.) Thorn. & Church. 5

A.terreusJhom 5

Drechslera australiensis (Bugni) Subram. & Jain

ex M.B. Ellis 5

Alternaria alternata (Fr.) Keissler 5,6

Aspergillus flavus Link ex Gray 3,5,6

/^.n/ger van Tieghem 3,5,6

A.terreusJhom 5,6

Fusarium semitectum Berk & Rav. 6

F solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 3,5

Macrophomina phaseolina (Tassi) Gold. 3,6

Unidentified sclerotial fungus 3,6

Unidentified white sterile mycelium 3

o



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

36. Melilows alba Medik.

(White sweet-clover)

37. Phaseolus vulgaris L.

(Common bean)

Macrophomina phaseolina (Tassi) Goid. 3,6

/?h/zocfon/a so/on/ Kuhn 3,6

Unidentified sclerotial fungus 3,6

Aiternaria alternata (Fr.) Keissler 2

Aspergillus flavusi\nk ex Gfay 2

A.fumigatus Fres. 2

/^.n/gervanTieghem 2

A.nidulans (Eidam) Winter 2

Cliaetomium flavum Omvil< 2

Drechsleraaustraliensis (Bugni) Subram &

Jain ex M.B.Ellis. 2,5

Fusarlum oxysporum Schlecht. emend.

Snyd.&Hans 2

F.solani (Man.) Appel &Wollenw. emend.

Snyd.&Hans 2,5

Aiternaria alternata (Fr.) Keissler 4,6

/^sperg/7/usn/gef vanTieghem 4

/I. terreus Thorn 6

Drechsleraaustraliensis (Bugni) Subram. & Jain

ex M.B.Ellis 6

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 4,6

Macrophomina phaseolina (Tassi) Goid. 6

/?/i/zocron/o so/on; Kuhn 4,6

Aiternaria alternata (Fr.) Keissler 2

Aspergillus flavus i\nk ex Gray 5

/^.n;c^er vanTieghem 2,5

/4. terreus Thorn 2

Cephalosporium sp. 2

Chaetomium flavum Omvik 2

Drechslera australiensis (Bugni) Subram &

Jain ex M.B.Ellis. 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2,5

F oxysporum Schlecht. emend. Snyd. & Hans 2

Aiternaria alternata (Fr.) Keissler 4,6

Aspergillus niger van Tieghem 4,6

A. sulphureus (Fres.) Thorn. & Church. 6

/4. ferreus Thorn 6

Cladosporium sp. 4

Drechsleraaustraliensis (Bugni) Subram. & Jain

ex M.B.Ellis 6

Fusarium solani (Mart.) Appel & Wollenw, emend.

Snyd.& Hans 4,6

Macrophomina phaseolina (Tassi) Goid. 6

R/i/zopu5sto/on/Ter(Ehrenb.ex Link) Lind. 4

o

—

<

o



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

38. Pisum sativum L, (Pea)

39. Sesbaniasesban (L.) Merr.

(European river hemp)

40. Tnfolium alexandrium (L.)

Spergue ex.Turril

(Clover)

Alternaria alternata (Fr.) Keissler

Chaetomium globosum Kunze ex. Staud

Drechsleraaustraliensis (Bugni) Subram.& Jain

ex M,B. Eilis.

D.halodes (Dreclislera) Subram. & Jain

Fusanum solani (Mart.) Appel & Wollenw. ennend.

Snyd.& Hans

Macrophomina phaseollna (Tassi) Goid.

Aspergillus niger van Ti eg hem
Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Unidentified yellow sterile mycelium

Unidentified white sterile mycelium

8Alternaria alternata (Fr.) Keissler

Chaetomium globosum Kunze ex, Staud. 8

Curvalaria lunata (Wakker) Boedijn 8

Drechsleraaustraliensis (Bugni) Subram.

&

JainexM.B.EIlis 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. &Hans 5

Scopuiariopsis Brumptii Salvanet-Duval 4

Trichoderma harzlanum R'lfai 6

I/(on/ng;7 0udem 6

Alternaria alternata (Fr.) Keissler 8

/^sperg/7/us fla\/us Link ex Gray 8

A. niger vaviJieghem 8

Chaetomium globosum Kunze ex. Staud 8

Fusarium solani {Mart.) Appel & Wollenw. emend.

Snyd.&Hans 8

Aspergillus flavus Link ex Gray 3

/A.n/ger van Tieghem 3

A. terreus Jhom 3

Fusarium monoliforme Sheld. 3

F. solani (Marl.) Appei & Wollenw. emend.

Snyd.&Hans 3

Macrophomina phaseollna (Tassi) Goid 3

Unidentified yellow sterile mycelium 3

Unidentified white sterile mycelium 3

Alternaria alternata (Fr.) Keissler 8

Aspergillus flavus Link ex Gray 5,i

A. n/ger van Tieghem 5,i

A.terreusJhom 5

Drechslera australiensis (Bugni) Subram.

&

JainexM.B.EIlis, 5

Fusarium solani (Mart.) Appel & Wollenw. emend.



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

Macrophomlna phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

41 . Trigonella foenum-graecum Alternaria alternata (Fr.) Keissler

L. (Fenugreek) Fusahum solani (Mart.) Appel & Woilenw. emend.

Snyd.& Hans

Macrophomlna phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

42. VIgna nnungo (L.) Hepper

(Urid bean)

43. Vigna radiata (L.) Wilczel<

(Mung bean)

Curvularla lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) 5ubram.&

Jain ex M.B.Eilis.

Fusanum solani (Mart.) Appel & Woilenw. emend.

5nyd.& Hans.

Macrophomlna phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

Alternaria alternata (Fr.) Keissler

Aspergillus n/gervanTieghem

Chaetomium globosum Kunze ex Staud.

Curvularla lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) Subram.&

Jain ex M.B.Ellis.

D^halodes (Drechslera) Subram. & Jain

Fusarlum monlllforme Sheld.

F.solanI (Mart.) Appel & Woilenw. emend.

Snyd.& Hans

Macrophomlna phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

5,8

5,8

2,7,i

2,8

2,8

2

1

T^

T^

Snyd.S Hans

Macrophomlna phaseolina (Tassi) Goid.

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A.nigeryan Tieghem

A. terreus Thorn

Fusarium solani (Mart.) Appel & Woilenw. emend.

Snyd.S Hans

Aspergillus flavus Link ex Gray

A.niger van Tieghem

A. ferreus Thorn

Drechslera australiensis (Bugni) Subram. &

Jam ex M.B.Eilis.

Fusarium solani (Mart.) Appel & Woilenw. emend.

Snyd.& Hans.

Alternana alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A.fumigatus Fres.

A. nidulans (Eidam) Winter

/\. n/ger vanTiegherTi

A. terreus Thom
Chaetomium globosum Kunze ex Staud.

Fusarium solani (Mart.) Appel & Woilenw. emend.

Snyd.& Hans

Peniclllium purpurogenum Stoll

Macrophomlna phaseolina (Tassi) Goid.

Myrothecium roridum Tode

5,8

5,8

2

2,8

2,8

8

2,8

,8

3Soo
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Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

GRAMINEAE
44. Avena saliva L. (Oat)

45. Cenchrno setlgerus Vahl

46. Cynodon dactylon (L.) Pers.

(Bermuda grass)

Unidentified Ascomycetes 1

Unidentified white sterile mycelium 1

Drechsleraaustraliensis (Bugni) 5ubram,& Jain

ex M.B.Ellis 5

Fusarium solani (Mart.) Appel & Wollenvi/.

emend. Snyd.& Hans 5

Rhizoctonia solani Kuhn 5

Aspergillus flavus Link ex Gray 5

/^.n/gef van Tieghem 5

A. terreus Jhom 5

Cunninghamella echinulata (Thaxt.) Thaxt, 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2

Aspergillus flavus Linl<; ex Gray 2

/\. n/geA vanTieghem 2

/^.rerreus Thorn 2

Curvularia lunata (Wakker) Boedijn 1

Drechsiera austfaiiensis{?>uqn\) Subram.& Jain ex.

M.B.EIlis 1

Fusarium proiiferatum (Matsushima) Nirenberg 5

F. solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hanse 2

Macrophomina phaseolina (Tassi) Goid 2

Nigrospora oryzae (Berk.S Br.) Petch 1

Rliizopus stolonifer (Ehrenb.ex Link) Lind. 2

Unidentified white sterile mycelium

Aspergillus flavus Link ex Gray 5

/^.n/ger van Tieghem 5

Drechslera australiensis (Bugni) Subram.

& Jain ex M.B.Ellis 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 5

-4sperg/7/u5f/oi/us Link ex Gray 5

/^.n/ger van Tieghem 5

A. rerreus Thorn 5

Cunninghamella echinulata (Thaxt) Thaxt. 5

Curvularia clavata Jain 5

Paecilomyces lilacinus (Thorn) Samson 5

Aspergillus Candidas Link 5

A. flavus Link ex Gray 1,2,5

A. n/ger vanTieghem 1,2,5

A. n/c/u/ans (Eidam) Winter 2

A. ferreusThom 2,5

Cephalosporium sp. 2

Chaetomium flavum Omvik 5

Cunninghamella echinulata (Thaxt.) Thaxt. 2,5

Curvularia lunata (Wakker) Boedijn 1

Drechslera australiensis (Bugni) Subram. &

Jam ex.M. B.Ellis 1

Fusarium proiiferatum (Matsushima) Nirenberg 5

o
3D



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

47. Oryzae saliva L. (Rice)

48. Pennisetum americanum (L,;

Leeve (Millet)

Chaetomium globosum Kunze ex. Staud.

Curvulana lunata (Wakker) Boedijn

Drechslera hawailensis (Bugni) Subram.& Jain ex

M.B.Eilis

Fusarium solani (Mart.) Appel & Woilenw. Emend,

Snyd.& Hans

Macrophomina phaseolina (Tassi) Goid.

Alternaria alternata (Fr.) Keissler

Aspergillus niger van Tiegtiem

A. nidulans (Eidam) Winter

A.terreusJhom

Drechslera australiensis (Bugni) 5ubram.& Jain

exM.B.EIHs

D. hawailensis (Bugni) Subram.& Jain

ex M.B.Eilis.

Fusarium solani {Man.) Appel & Woilenw, emend.

Snyd.& Hans

Macrophomina phaseolina (Tassi) Goid.

Rhizoctonia solani Kuhn

Unidentified yellow sterile mycelium

7

7

6

5

5

5

2,6

1,2,6

2,6

1

F solani (Man) Appel & Woilenw. emend.

5nyd.& Hans 5

Myrothecium roridum Tode 5

Nigrospora oryzae (Berk.& Br.) Petch 1

Paecilomyces lilacinus (Thorn) Samson 5

Rhizopus stolonifer (Ehrenb.ex Link) bind. 5

/Asperg/Z/usf/ovus Link ex Gray 7

/\.n/ger van Tieghem 7

Chaetomium globosum Kunze ex. Staud, 7

Fusarium solani (Mart,) Appel & Woilenw. emend.

Snyd,& Hans 7

Alternaria alternata (Fr.) Keissler 6

Aspergillus Candidas Link ex Link 2

/^.ffavus Link ex Gray 2,5,6

/\.n/ger van TIeg hem 2,5

A.terreusJhom 5,6

Drechslera australiensis (Bugni) Subram.& Jain

ex. M.B.Ellis 2

Fusarium monillforme Sheld. 2

/^.sem/'fectum Berk.& Rav. 6

F. solani (Mart.) Appel &Woilenw.emend.

Snyd.&Hans 1,2,6

Macrophomina phaseolina (Tassi) Goid. 1 ,2,6

Monodictys putredinis (Wallr.) Hughes 1

°enicillium rugulosumlhom 6

oQ

o



Table 2. continued

No and Host

49. Setaria verticilata

(L) Beauv.

(Hooked bristle grass)

50. Sorghum bicolor

(L.) Moench.

(Sorghum)

51 . Tnticum aestivum L.

(Wheat)

Rhizoplane Location Rhizosphere

Alternaria alternata (Fr.) Keissler 1 ,4

Aspergillus flavus Link ex Gray 4

/\,n/ger van Tieghem 4

A.terreusJhom 1,4

Cladosporium sp. l

Curvularia clavata ]a'\r\ 4

Drechsleraaustraliensis (Bugni) Subram,& Jain

ex M.B.Ellis 4

Rhizopus stolonifer (Ehrenb. ex Link) Lind 1

Curvularia clavata Jain 3

Drechslera australiensis (Bugni) Subram.&

Jam ex M.B. Ellis. 3

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 3

Macrophomina phaseolina {Jass'O Gold. 3

Memnoniella echinata (Riv.) Galloway 3

Alternaria alternata (Fr.) Keissler 5,6

Chaetomium globosum Kunze ex. Staud. 5,6

Curvularia lunata (Wakker) Boedijn 5

Unidentified Ascomycetes

Unidentified sclerotial fungus

Unidentified yellow sterile mycelium

Unidentified white sterile mycelium

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A.terreusJbom

A. nidulans (Eidam) Winter

Cladosporium sp.

Drechslera australiensis (Bugni) Subram.& Jam

ex M, B.Ellis

Fusarium solani (Mart.) Appel & Wollenw, emend.

5nyd.& Hans

Myrothecium cinctum (Corda) Sacc.

Aspergillus flavus Lmk ex Gray

A.sulphureus (Fres.) Thorn. & Church

Curvularia clavata Jam

Drechslera. australiensis (Bugni) Subram.S Jam

M.B.EIIis.

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Macrophomina phaseolina (Tassi) Gold.

Memnoniella echinata (Riv.) Galloway

Unidentified white sterile mycelium

Alternaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A. niger van Tieghem

Location

2

1,2,6

1

1

1,4

4

1,4

4

4

1

3

3

3

3

3

3

3

6

5,6

5,6



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

52. Zea mays L. (Corn)

Drechsleraoustraliensis (Bugni) Subram.&

JainexM.B.EIlis 5

Fusarlum moniliforme Sheld. 6

F. solani (Mart.) Appel & Wollenw. emend.

Snyd. &Hans. 5,6

Unidentified wliite sterile mycelium 5

Altemaria alternata (Fr.) Keissler 2,6

Aspergillus flavus Link ex Gray 4

/A. n/ger van Tiegiiem 2

/A, terreus Thorn 2

Cunninghamella echinulata (Thaxt.) Thaxt. 2

Drechslera australiensis (Bugni) Subram.& Jain

ex M.B.Ellis 1,2,6

D. halodes (Drechslera) Subram. & Jain 6

Fusarlum moniliforme She\6. 6

Foxysporum Schlecht. emend, Snyd. & Hans 4

F solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 1,2,4,6

Macrophomina phaseolina (Tassi) Gold. 1

Riiizoctonia solani Kuhn 6

R/i/zopus5to/on/fer(Ehrenb.ex Link) Lind. 2,4,6

/\. ferreusThom

Chaetomium globosum Kunze ex. Staud.

Fusanum moniliforme Sheld.

F solani (Mart.) Appel & Wollenw, emend.

Snyd.& Hans.

Penicillium rugulosum Thorn

Unidentified white sterile mycelium

Altemaria alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A. fumigatus Fres.

A. nidulans (Eidam) Winter

A. sulphureus (Fres.) Thorn. & Church

/\.rerreus Thorn

Cephalosporium sp.

Chaetomium indicum Corda

Curvularia lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) Subram. & Jain

ex M.B.Ellis

Fusarlum moniliforme Sheld.

Foxysporum Schlecht. emend. Snyd. & Hans

F solani [Marl.) Appel & Wollenw. emend.

Snyd.S Hans

Macrophomina phaseolina (Tassi) Gold,

Penicillium purpurogenum Stoll

Rh/zopussfo/on/fer (Ehrenb. ex Link) Lind.

Stachybotry parvispora Hughes

Unidentified yeast

5 3DO
6 s
6 2:

in

o
5,6

6
3*

5
r^

2,4,6

1,2,4,6

1,2

1
i»

1
L,0

O
2,4,6 5

P^
2,4 ^
2 z

4

2

2

2,4

1,2,4,6

1

1

4

6

1,4



Table 2. continued

No and Host Rhizoplane Location Rhizosphere

MALVACEAE

53. Abelmoschus esculentus (L,;

Moench (Okra)

54.Abutilon indicum (L.) Sweet

(Monkey bush)

55. Gossypium arboreum L,

(Cotton)

Alternana alternata (Fr.) Keissler 8

Drechslera australiensis (Bugni) Subram.

& Jain ex M.B.Ellis. 7

Fusanum solani (Mart.) AppI & Wollenw.

emend.Snyd.& Hans 1,7,!

Macrophomina phaseolina (Tassi) Goid. 1 ,7

Rhizoctonia solani Kuhn ] ,7,i

Alternana alternata (Fr.) Keissler 2

Aspergillus flavus Link ex Gray 2

/^.n/ger van Tieghem 2

/4. rerreL/5 Thorn 2

Fusanum solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2

/?ft/zopu5 5fo/on/fer(Ehrenb. ex Link) Lind. 2

Alternaria alternata (Fr.) Keissler
1 ,8

Chaetomium globosum Kunze ex. Staud. 1

Curvularia lunata iWakker) Boedijn 1

Drechslera australiensis (Bugni) Subram. & Jain ex

M.B.Ellis. 1

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans i,8

Macrophomina phaseolina (Tassi) Goid 8

Rhizoctonia solani Kuhn i ,8

Trichoderma vinde Pers. ex Gray 1

Location

Alternana alternata (Fr.) Keissler 7

Aspergillus flavus Link ex Gray 1,7,8

/4.n/ger van Tieghem 1,7,8

/^.re/reus Thorn 1,8

Drechslera australiensis (Bugni) Subram.

M.B.EIIis. 7

Fusarium so/an/ (Mart.)Appl &Wollenvi/.

emend.Snyd.& Hans 1,7,8

Alternaria alternata (Fr.) Keissler 2

Aspergillus flavus Link ex Gray 2

A. nidulans (Eidam) Winter 2

/l.n/ger van Tieghem 2

A. terreus Jhom 2

Cephalosporiuni sp. 2

Fusarium solani (Mart.) Appel & Wollenvv'. emend.

Snyd.&Hans 2

Macrophomina phaseolina (Tassi) Goid. 2

/^sperg;7/u5 f/ai/us Link ex Gray 1,8

/A. n/ger van Tieghem 1,8

A.terreusJhom i,8

Fusarium oxysporum Schlecht emend. Snyd.& Hans 1

T so/on/ (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 1,8

Penicillium luteum Zukal ]

Trichoderma viride Pers. ex Gray 1

Unidentified sterile fungus 2

Unidentified yeast i

o
£71



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

PEDELIACEAE

56. Sesamumindicum L.

(Sesame)

PIPERACEAE

57. P/pe^bere/L. (Betel)

Aspergillus niger van Tieghem

Curvularia lunata (Wakker) Boedijn

Cunninghamella echinulata (Thaxt.) Thaxt

Drechsleraaustraliensis (Bugni) Subram.&

Jain ex M.B.Ellis.

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans

Rhizoctonia solani Kuhn

Alternariaaiternata (Fr.) Keissler

Chaetomium globosum Kunze ex. Staud

Curvularia lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) Subrann.& Jain

ex M.B.Ellis.

Fusarium monilifornne Sheld

F .oxysporum Schlecht emend. Snyd & Hans.

Fsemitectum Berk, & Rav.

F solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Macrophomina phaseoilna (Tassi) Gold.

Rhizoctonia soiani Kuhn

5 Aspergillus Candidas Link 5

1 /^.f/ovus Link ex Gray 1

5 /^.n/du/ons (Eidam) Winter 1

/I. n/ger van Tieghem 5

1 /A. 5u/p/i(jreus (Fres.)Thom.& Church. 5

A. terreus Thom 5

1 Dreclislera australiensis (Bugni) Subram.&

1 Jain ex M.B.Ellis. 1

Fusarium soiani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 1

Paecilomyces lllacinus (Thom.) Samson 5

Penicilliurr) purpurogenum Stoll 1

Riiizoctonia solani Kuhn 1

Unidentified white sterile mycelium 1,2

2 Altemarla alternata (\^r.) Keissler 2

2 Aspergillus flavus Link ex Gray 2

2 /A. n/ger van Tieghem 2

Chaetomium globosum Kunze ex. Staud 2

2 Drechslera australiensis (Bugni) Subram.& Jain

2 ex M.B.Ellis. 2

2 Fusarium moniiforme S\\el6 2

2 /\ oxysporum Schlecht emend. Snyd & Hans. 2

F.sern/tectL/m Berk. & Rav. 2

2 F. solani (Mart.) Appel & Wollenw. emend.

2 Snyd. & Hans 2

2

oo

o

o
-n



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

SOLANACEAE
58. Capsicum annuum L.

(Pepper)

59. Capsicum annuum L. var.

shimla (Pepper)

Alternana alternata (Fr.) Keissler

Aspergillus flavus Link ex Gray

A. niger van Jieghem

A.nidulans (Eidam) Winter

A^ terreus Thorn

Chaetomium indicum Corda

Curvularia clavata Jain

C.lunata (Wakker) Boedijn

Drechsleraaustrallensis (Bugni) Subram.&Jain

ex M.B.Ellis

Fusanum culmurum (W.G. Sm.) Sacc.

F. oxysporum Schlecht emend. Snyd. & Hans

Fsolani (Mart.) Appel &Wollenw. emend.

Snyd.& Hans

Macrophomina phaseolina (Tassi) Gold.

Rhizoctonia solani Kuhn

Frichoderma viride Pers.ex Gray

Unidentified black sterile mycelium

Alternaria alternata (Er.) Keissler

Aspergillus niger van Tieghem

A.terreusJhom

Fusarium monlliforme Sheld.

F solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

Triclioderma vinde Pers. ex Gray

,2,6,7

2,6,7

2,6

7

1,2,6,7

1,2

1,2

6

1,2

2

1,2,6

1,2

1,2,7

1,2,6,7

2

Alternaria alternata {fr.) Keissler 1,2,6,7

Aspergillus flavus Link ex Gray 2

/^.n/ger van Tieghem 1,2,6,7

7^, n/du/ons (Eidam) Winter 1,2,6

/A. ferreusThom 2

Cephalosporium sp. 2

Chaetomium indicum Corda 2

Drechsleraaustrallensis (Bugni) Subram.S Jain

exM.B.EIlis 2

Fusarium culmurum (W.G. Sm.) Sacc. 2

F solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 1,2,6,7

Macrophomina phaseolina (Tassi) Gold. 2

Penicillium funiculosum Thom 1

Prugu/osum Thom 2,6

Frichoderma harzianum Rifa'i 2

Unidentified black sterile mycelium 1,2

Alternaria alternata (Er.) Keissler 7

/^spe/-g///us ffovus Link ex Gray 1,2

/I. n/ger van Tieghem 2,7

/I. re/reusThom 1,2

Drechslera australlensis (Bugni) Subram. & Jain

exM.B.EIlis 2

Fusarium monlliforme Sheld 2

o
ct



Table 2. continued

No and Host

60. Lycopersicon esculent um
Mill. (Tomato)

61 . Solanum melongena L.

(Egg plant)

Rhizoplane Location Rhizosphere Location

Unidentified scleotial fungus

Alternaria alternata (Ft) Keissier

Aspergillus niger van Tieghem

Cladosporium sp.

Curvularia lunata (Wakker) Boedijn

Drechslera australiensis (Bugni) Subram.& Jain

ex M.B. Ellis

Fusarium moniliforme Sheld.

F.oxysporum Schleclit. emend, Snyd.& Hans.

F. solani (Mart.) Appel & Wollenvv. emend.

Snyd.& Hans

Humicola grisea Traaen

Macrophomina phaseolina (Tassi) Goid.

Rhizoctonia solani Kuhn

Unidentified sclerotial fungus

Alternaria alternata (Fr.) Keissier

Aspergillus flavus Link ex Gray

A. niger van Tieghem

/A. ferreusThom

Fusarium oxysporum Schlecht. emend.

Snyd.& Hans

F solani (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

1 F. solani (Mart.) Appel & Wollenw.emend.

Snyd.& Hans

Penicillium funiculosumThom

Trichoderma viride Pers. ex Gray

Unidentified sclerotial fungus

1 .2.5 Alternaria alternata (Fr.) Keissier

1 A5perg/7/u5 n/ger van Tieghem

1 /^.cond/c/us Link ex Link

1,2 /\.floi/us Link ex Gray

/\.n;ger van Tieghem

1 A. terreus Thorn

2 Cladosporium sp.

1,2 Drechslera australiensis (Bugni) Subram.& Jain

ex M.B. Ellis

1 Fusarium oxysporum Schlecht emend.snyd.&Hans

5 Fsolani (Man.) Appel & Wollenw. emend.

1 Snyd.&Hans

1 ,2,5,7 Macropliomlna phaseolina (Tassi) Goid.

1,2 Stachybotrys atra Corda

Unidentified sclerotial fungus

4 /^sperg/7/us flavus Link ex Gray

4 A.fumigatusfres.

4 /l.n/ger van Tieghem

4 /^. terreus Thom
Fusarium oxysporum Schlecht. emend. 5nyd.& Hans

1.2.6 f. 5o/on/ (Mart.) Appel & Wollenw. emend.

Snyd.& Hans

4 Macrophomina phaseolina (Tassi) Goid.

1,2,6,7

1,7

2

1,2

1,5

1

1

1,2,5,7

1,2,5

1

1

1

1

1

1

1

1,2

1 ,2,4,6

1,4

1,2,6

4

1,2

4

4



Table 2. continued

No and Host

62. Solanum nigrum L.

(Black nightshade)

63. Solanum surrenttense

Burm.f.

UMBELLIFERAE

64. Coriandrum sativum L.

(Coriander)

Rhizoplane Location Rhizosphere

Macrophomina phaseolina (Tassi) Gold.
1 ,2,4,6

Rhizoctonia solani Kuhn 1,2,4,6

Verticillium chlamydosporium Goddard 1

Drechslera australiensis (Bugni) Subram.S

Jain ex M.B.Ellis. 2

Fusarlum solani (Mart.) Appel & Wollenw, emend.

Snyd. SHans 2

Rhizoctonia solani Kuhn 2

Aspergillus flavusiwik ex Gray 5

Fusanum oxysporum Schlecht, emend.

Snyd. &Hans 5

F. solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 5

Macrophomina phaseolina (Tassi) Goid. 5

Aspergillus flavus Link ex Gray 2

A. n/ger van Tieghem 2,7

Curvularia lunata (Wakker) Boedijn 2

Drechslera australiensis (Bugni) Subram.S Jain ex

M.B.Ellis 2

Location

Myrotheciurn roridum 4

Rhizoctonia solani Kuhn i ,2

Aspergillus flavus Link ex Gray 2

/A.n/ger vanTieghem 2

Drechslera australiensis (Bugni) Subram.&

Jain ex M.B.Ellis. 2

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 2

Rhizoctonia solani Kuhn 2

Altemaria alternata {'rt) Keissler 5

Aspergillus flavus Link ex Gray 5

/\.n/du/on5 (Eidam) Winter 5

/^.n/ger van Tieghem 5

A.sulphureus (Fres.) Thorn. & Church 5

/\,rerreus Thorn 5

Chaetomium ftavum Omvik 5

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd.&Hans 5

Myrothecium roridum Tode 5

Penicillium raistrickii Gilman & Abbott 5

Alternaria alternata {fr) Keissler 7

/^sperg/Z/usf/ovus Link ex Gray 2

/^.D/ger vanTieghem 2,7

A. n/du/ons (Eidan) Winter 2

A. ferreusThom 2

o
at



Table 2. continued

No and Host Rhizoplane Location Rhizosphere Location

65. Daucus carota L, ssp. sativus

(Haffm.) Acrang (Carrot)

D. halodes (Drechslera) Subram. & Jain ex

M.B, Ellis.

Fusarium solani (Mart.) Appel & Wollenw, emend.

Snyd.& Hans

Macrophomlna phaseolina (Tassi) Gold.

Unidentified white sterile mycelium

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans

2,7

2

7

Fusarium solani (Mart.) Appel & Wollenw. emend.

Snyd. & Hans 2,7

Macrophomlna phaseolina (Tassi) Goid, 2

Stachybotrys parvispora HuqUes 7

Unidentified sclerotial fungus 2

Alternaria alternata (Fr.) Keissler 2

Aspergillus flavus Linl< ex Gray 2,6

/^.n/ger van Tiegfiem 2,6

/^.n/d(j/an.s (Eidam) Winter 2

/^. re/reL/sThom 2

Cladosporlum sp. 2

Fusarium semitectum Berk. & Rav. 6

Fsolani (Mart.) Appel &Wollenw.Emend.

Snyd. & Hans 2

Foxysporum Sciilecht. emend. Snyd. & Hans 2

Macrophomlna phaseolina (Tassi) Goid 6

Sfac/iyborrysorra Corda 5

Unidentified sterile fungus 2

Unidentified yeast 2

1 = Karaclii University Campus, 2 = MemonGotti, 3 -^ Darsano Chano, 4 = Shaii Faisal Colony, 5 = Hub, 6 = Kathor, 7 = Gharo, 8 = Thatta
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With additional roots until the total volume of soil and water become 20 mL,

assumed to be 1:10 dilution. From this other dilutions 1:100, 1:1000, 1:10,000,

1:100,000 were made. One mL aliquot from each of the last two highest dilu-

tions were poured in sterilized petri plate containing potato dextrose agar (PDA)

incorporated with penicillin (100,000 units/L) and streptomycin (0.2 g/L) to

check bacterial growth. Plates were incubated for 5 days at room temperature

(25-30° C) under 12 hours light and dark conditions. Fungi that grew and sporu-

lated on plates were identified with reference to Barnett and Hunter (1998), Dix

and Webster (1995), Domsch et al (1993) and Nelson et al. (1983). Special atten-

tion was paid towards the occurrence of root infecting and well known

biocontrol agents like Trichodcrma, Paecoilomyces lilacinus, VerticiUium

chlamydosporium. Fungi that did not show morphological characters were in-

cluded as unidentified.

Isolation of Fungi from Rhizoplane

Roots were washed under running tap water Tap and lateral roots were cut into

1 cm long pieces, washed with sterilized water and transferred onto PDAplates

containing penicillin (100,000 units/L) and streptomycin (0.2 g/L). Plates were

incubated for 5 days at 28° C. Fungi grown on plates were identified as described

above.

RESULTSANDDISCUSSION

The ecological relationships between host, pathogen and population ol soil

microbes have been represented by a triangle of interactions (Subba Rao 1977).

Root Infection by a parasite must be affected and often decisively by the micro-

bial activity of the root surface and rhizosphere microflora (Abawi & Widmer

2000; Boland & Kuykendall 1998; Filion et al. 2004; Manka & Kacprzak 1999;

Marschner et al. 2002; Subba Rao 1977; Whipp 2001). In the present study 57

species of fungi belonging to 23 genera were isolated and identified from

rhizoplane and rhizosphere of 65 plant species (Table 2), These comprised 58

genera within 19 families collected from from Sindh and Baluchistan (Table 2).

Most of the fungi isolated from rhizosphere and rhizoplane belonged to

ascomycota and fungi imperfecti. Few genera belonged to zygomycotina and

mycelia sterilia. Host plants are arranged under their families and associated

fungi.

A greater number of fungi was isolated from the rhizosphere than from

the rhizoplane. In rhizosphere, Aspergillus flavus and A. niger were predomi-

nant along with Fusarium solani (Table 2). Population ot aspergilli like A. flavus,

A. niger and A. terrus was high as compared to other fungal species (data not

presented). It is interesting to note that A. niger was found in the rhizosphere of

the all the members of families Cucurbitaceae, Fabaceae, Solanaceae and

Umbliferae. Various studies have also reported the occurrence of greater num-
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ber of fungal species in rhizosphere than in rhizoplane (Abawi &Widmer 2000;

Curl & Truelove 1986; Dix & Webster 1995; Frey et al. 1999; McLean & Huhta

2002)). It has been shown that microbial population is stimulated in rhizosphere

(Manka &Kacprzak 1999). Organic and inorganic substances exuded from roots

and sloughed off root cells enhanced the microbial population in the region

(Tate 1995). Microorganisms in agricultural soils are known to exert profound

influences on the soil fertility status as well as on the suppression of soil-borne

plant diseases (Kennedy &Smith 1995). In fact, the health of soil can be defined

in terms of its microbiological capacity to counteract (suppress) the activity of

plant pathogenic or plant deleterious microorganisms (Katan 2002; van Bruggen

&Semenov 2000). It is well known that some soils are naturally suppressive to

some soil-borne plant pathogens such as Fusarium oxysporum, Pythium and

Phytophthora species and this suppression relates to both physicochemical and

microbiological features of the soil (Whipps 1997; 2001). Importantly, a soil

that is suppressive to one pathogen is not necessarily suppressive to another,

and so specificity in soil-plant-microbe interactions for disease suppression

exists (Filion et al. 2004; Katan 2002; Marschner et al. 2002; Shiomi et al. 1999).

Modern methods for analyzing microbial community structures may prove

particularly valuable to help define the key organisms or groups of organisms

responsible for such natural suppression as well as for monitoring the spread

and impact of introduction of specific biocontrol agents or other management

practices on natural microbial populations (Gamo & Shoji 1999; Smit et al. 1999;

Postma et al. 2000; Whipps 2001).

In the rhizoplane, root-infecting fungi like Fusarium solani, Drechslera

australiensis, Macrophomina phaseolina and Rhizoctonia solani were found

to be predominant. Aspergillus flavus and A. niger, Alternaria alternata,

Chaetomium glohosum, Curvularia clavata and Fusarium oxysporum showed

an intermediate frequency while remaining isolates were found mlow frequency

(Fig. 1; Table 2). Among the species of Aspergillus encountered frequency of

Aspergillus jlavus, A. niger was higher than for other fungi except F. solani. This

is presumably due to their high sporulating ability and tolerance for different

physico-chemical conditions of soil (Domsch et al. 1993). It is interesting to note

that Fusarium solani was found predominant in both the rhizosphere and

rhizoplane of most of the plant species reflecting their high competence in both

rhizosphere and rhizoplane of different plant species in different ecological con-

ditions. Characteristics like resistant nature, tolerance to a wide range of mois-

ture, pHand temperature, and parasitic as well as saprophytic mode of life make

F. solani ubiquitous (Hussain et al. 1966). Fusarium solani produces many anti-

biotics and mycotoxins (Whipps 1997, 2001). Fusarium solani is also reported

to possess cytotoxic effect on root knot nematode Meloidogynejavanica, besides

parasitizing its eggs (Hameed et al. 2001). These characteristics play a signifi-

cant role in its establishment mthe rhizosphere and rhizoplane. Chaetomium
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Fig. 1 . Major fungi isolated from rhizosphere of 65 plants showing their incidence on hosts.

glohosu in, C. ; ndicum and Macwphomi nu phascoli na had a moderate frequency

while Asp ergil hi ^jumigatus, A. nidukinsj-'usarium inoniU forme, F.oxysporuin,

F. semitcctum, Pcnicillium spp., showed low frequency (Table 2). PcniciUiuiu

spp. are generally abundant in soil and arc often among the readily isolated

species (Qureshi & Khan 1971). There are reports that Pcnicillium, Trichodcrma,

and Cladosporium are most commongenera associated with rhizosphere of re-

sistant varieties of Ilex to Pusanum wilt, while Altcrnaria, Ccphalosporium,

Pitsanum, Hchninthosporiiim and Vcriicillium were relatively common hi the

rhizosphere of susceptible variety (Subba Rao 1977). Chcstcrs and Parkinson

(1959) reported that Pcnicillium spp. are abundant in the rhizosphere of very

young roots while in older roots they are replaced by members of family

Hypocreaceae (e.g. Fusarium) and family Dematiaceae (e.g. Altcrnana and

Drct/i.slcra). (n this study six sterile mycelium and one ascomycetous fungi were

not identified. Sterile mycelium did not produced reproductive structure on

agar media. Might be they required special condition for reproduction. Oligo-

nucleotide linger printing of rRN A genes for analysis of fungaf community in

soil (Valensky et al. 2002) would be helpful for their identification. It is inter-

esting to note that, in general cultivated plants and commonweeds of families

Fabaceae and Compositae showed more fungi than wild plants. Presumably

roots exudates ol cultivated plants and common weeds are more attractive to

microbes than exudates of wild plants.

In the present study well known hiocontrol agents like Trichodcrma spp.,

and Paccilomyccs lilacinus were found in very low frequencies. Species of Pri-
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choderma are known to produce antibiotics (Tate 1995; Domsch et al. 1993). Their

fewer occurrences reflect their weak competence in the rhizosphere, presum-

ably their sensitivity to metabolites of competeting microorganisms. There are

reports that a bacterium with a high level of resistance to a range of antibiotics

is more hkely to be successful competitor in the rhizosphere than a bacterium

producing large quantities of highly active antibiotics but has a marked sensi-

tivity to even a single antibiotic molecules (Bazin et al. 1990). Multiple micro-

bial interactions involving bacteria and fungi in the rhizosphere are shown to

provide enhanced biocontrol in many cases in comparison with biocontrol

agents used singly (Boland & Kuykcndall 1998; Whipps 1997, 2000). A wide

range of fungi with antagonistic activity against root pathogens are discovered

each year. However, ecological success of the antagonist on the plant roots is

governed by its ability to colonize and utilize substrates on plant root surface,

allowing it to compete effectively with pathogens and other competitive mi-

croorganisms. Otherwise the success of a biocontrol agent with poor rhizosphere

competence seems very remote.
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